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Descrlpt! n 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 5 

[0001] The present invention relates to a resonator- 
integrated fan shroud and a resonator-integrated fan 
shroud with an air intake duct, each of which is installed 
in an engine compartment of a vehicle. 

2. Description of the Related Art 

[0002] Recently, a demand for reducing noise of an 
automobile to a low level has heightened year by year, 
and has become particularly stringent concerning an in- 
take system of an engine 77 (Figs. 1 4 to 1 7). A resonator 
80, a side branch, or the like has hitherto been used as 
a means for reducing the noise from the intake system. 
Recently, however, in conjunction with a reduction in the 
number of component parts and a tendency toward a 
smaller space, the capacity of a muffler such as the res- 
onator 80 has tended to become small or to be disused. 
Further, development of a substitute item such as a tun- 
ing hole for a high-frequency band (t 00 Hz or higher) is 
under way. In Figs. 14 to 1 7, reference numeral 70 de- 
notes a fan; reference numerals 71 and 72 denote air 
intake duds; reference numeral 73 denotes an air clean- 
er; reference numeral 74 denotes an air intake duct (air 
cleaner hose); reference numeral 75 denotes an intake 
connector; reference numeral 76 denotes an intake 
manifold; reference numeral 78 denotes a radiator; and 
reference numeral 79 denotes a fan shroud. 
[0003] For example, USP 5,649,587 discloses auto- 
motive radiator fan shrouds and, more particularly to 
such shrouds which are blow molded to include hollow 
compartments which serve as reservoirs for fluids, such 
as coolant fluid, and/or window and headlamp washer 
fluids, including air and other gasses. 
[0004] However, the situation is such that if an attempt 
is made to reduce the noise in the low-frequency band 
(1 00 Hz or lower), the large-capacity resonator must be 
still used. The reason for this is that the increase in the 
capacity lowers the frequency to be attenuated, and the 
amount of attenuation can be made large. 
[0005] Due to its large capacity, the low-frequency 
resonator 80 could be conventionally installed in a very 
limited specific position inside the engine compartment. 
In addition, since there is a limitation and the like in the 
installation of the equipment, there has been a problem 
in that the intake passages 71 , 72, and 74 become long. 
Further, with the conventional resonator 80 made by in- 
jection molding or the like, only two hollow chambers 
(chambers having two kinds of resonance frequencies) 
at most could be formed. Additionally, since the resona- 
tor 80 is fabricated separately, the cost tended to be 
high. 
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SUMMARY OF THE INVENTION 

[0006] The invention overcomes the above-described 
problems, and an object of the invention is to provide a 
resonator-integrated fan shroud and a resonator-inte- 
grated fan shroud with an air intake duct which make it 
possible to install a resonator without taking up much 
space and without making the intake passages long. 
[0007] To attain the above object, there is provided a 
resonator-integrated fan shroud characterized in that a 
hollow vessel which is partitioned into one or a plurality 
of hollow chambers is used as a resonator, and the hol- 
low vessel is arranged to form a fan shroud body. 
[0008] The resonator-integrated fan shroud is charac- 
terized in that a communicating pipe to be connected to 
an air intake duct is formed integrally with the hollow 
vessel. 

[0009] The resonator-integrated fan shroud is charac- 
terized in that a drain hole is formed in a bottom portion 
of the hollow vessel. 

[0010] There is provided a resonator-integrated fan 
shroud with an air intake duct, characterized in that a 
hollow vessel which is partitioned into one or a plurality 
of hollow chambers by blow molding is used as a reso- 
nator, and the hollow vessel is arranged to form a fan 
shroud body, and that a drain hole is formed in a bottom 
portion of the hollow vessel, and a communicating pipe 
fitted to the hollow vessel and an air intake duct con- 
nected to the communicating pipe are formed integrally 
with the hollow vessel. 

[0011] If the hollow vessel is used as the resonator, 
and the hollow vessel is arranged to form the fan shroud 
body, practically no space is required for installing the 
resonator in addition to the fan shroud. 
[0012] If the communicating pipe and the air intake 
duct are integrally formed by blow molding or the like, 
the number of component parts is reduced, leading to a 
reduction in the cost. 

[001 3] If a drain hole is formed, it is possible to easily 
drain water and the like which entered the air intake duct 
and condensed. 

[0014] There is provided a resonator-integrated fan 
shroud comprising a fan shroud body and a cover mem- 
ber formed in the shape of a vessel and having one side 
formed as an opening, wherein a hollow box whose in- 
terior is hollow is formed as the cover member is joined 
to and integrated with the fan shroud body in a state in 
which the opening of the cover member is oriented to- 
ward a wall surface of the fan shroud body, and the hol- 
low box is used as a resonator. 
[0015] The resonator-integratedfan shroud is charac- 
terized in that a communicating pipe to be connected to 
an air intake duct is formed integrally with the hollow 
vessel. 

[0016] If the hollow box whose interior is hollow is 
formed as the cov r member is joined to and integrated 
with the fan shroud body in a state in which the op ning 
of the cover member is oriented toward the wall surface 
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of the fan shroud body, and this hollow box is used as a 
resonator, practically no space is required for installing 
the resonator in addition to the fan shroud. 
[0017] If the communicating pipe is integrally formed, 
the number of component parts is reduced, leading to a 
reduction in the cost. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] Fig. 1 is a perspective view of a first embodi- 
ment of a resonator-integrated fan shroud in accord- 
ance with the invention. 

[0019] Fig. 2 is a perspective view of the resonator- 
integrated fan shroud in accordance with a variation of 
the first embodiment, in which two circular holes are pro- 
vided. 

[0020] Fig. 3 is a perspective view of the resonator- 
integrated fan shroud in accordance with another vari- 
ation of the first embodiment. 

[0021] Fig. 4 is a perspective view of the resonator- 
integrated fan shroud in accordance with a stiil another 
variation of the first embodiment. 
[0022] Fig. 5 is a perspective view of the resonator- 
integrated fan shroud in accordance with a still another 
variation of the first embodiment. 
[0023] Fig. 6 is a perspective view of a second em- 
bodiment of a resonator-integrated fan shroud with an 
air intake duct in accordance with the invention. 
[0024] Fig. 7 is a perspective view of the resonator- 
integrated fan shroud with an air intake duct in accord- 
ance with a variation of the second embodiment. 
[0025] Fig. 8 is a perspective view of the resonator- 
integrated fan shroud with an air intake duct in accord- 
ance with another variation of the second embodiment. 
[0026] Fig. 9 is a perspective view of the resonator- 
integrated fan shroud with an air intake duct in accord- 
ance with a stilt another variation of the second embod- 
iment. 

[0027] Fig. 10 is an exploded perspective view of a 
third embodiment of a resonator-integrated fan shroud 
in accordance with the invention. 
[0028] Fig. 11 is a perspective view in which the res- 
onator-integrated fan shroud shown in Fig. 10 is com- 
pleted. 

[0029] Fig. 1 2A is a cross-sectional view prior to join- 
ing a cover member to a fan shroud body. 
[0030] Fig. 1 2B is a cross-sectional view of a state in 
which the cover member is joined to the fan shroud 
body. 

[0031] Fig. 1 3 is a perspective view of the resonator- 
integrated fan shroud in accordance with a variation of 
the third embodiment. 

[0032] Fig. 14 is an exploded perspective view ex- 
plaining the conventional art. 
[0033] Fig. 15 is a plan view explaining Fig. 14. 
[0034] Fig. 16 is a perspective view xplaining the 
conventional art. 

[0035] Fig. 17 is a plan view explaining Fig. 16. 
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DETAILED DESCRIPTION OF THE PRESENT 
INVENTION 

[0036] Hereafter, the present invention will be de- 
5 scribed for a resonator-integrated fan shroud and a res- 
onator-integrated fan shroud with an air intake duct with 
reference to the accompanying drawings. 

First Embodiment 

[0037] Figs. 1 to 5 are perspective views illustrating 
resonator-integrated fan shrouds according to a first 
embodiment of the present invention. 
[0038] This resonator-integrated fan shroud is a hol- 
low vessel 1 fabricated by blow molding, the fan shroud 
which is conventionally plate-shaped is formed in the 
shape of a hollow box, and this hollow vessel 1 is used 
as a resonator 2. 

[0039] First, a description will be given of the resona- 
tor-integrated fan shroud of Fig. 1 according to the 
present invention. A fan shroud body 3 concerning the 
fan shroud is fabricated by blow molding, and the hollow 
vessel 1 having a hollow interior is formed at this time. 
A hollow chamber S is formed by resin-made plate por- 
tions (a front plate portion la, a rear plate portion 1 b, an 
upper plate portion 1c, a bottom plate portion 1d, left 
and right side plate portions le and 1f, and a cylindrical 
plate portion 1 g in Fig. 1 ) with a predetermined thickness 
t (see Fig. 9), which are obtained by blow molding by 
blowing air in a state in which a parison is clamped in a 
mold. The hollow chamber S having a space in its inte- 
rior is formed by making the depth D (D» t) of the fan 
shroud body 3 larger than the plate thickness of the con- 
ventional plate-shaped fan shroud. Although the hollow 
vessel 1 may be formed by ordinary blow molding, the 
hollow vessel 1 is formed by deep-drawing blow molding 
in a case where the depth D is large. As for the fan 
shroud body 3, even if the depth D is made somewhat 
large, no problem is generally presented, and in many 
cases there is a spacewise leeway inside a narrow en- 
gine compartment. This hollow chamber S is used as a 
resonance box of the resonator 2. 
[0040] A drain hole 13 is appropriately formed in the 
bottom plate portion Id, as necessary. The drain hole 13 
can be formed by post-processing, or may be also 
formed as a blow hole during molding. By providing the 
drain hole 1 3, water which entered the interior of the res- 
onator 2, i.e., the hollow vessel 1 , through an air intake 
duct 5 and condensed water can be smoothly drained 
outside the resonator. 

[0041] Meanwhile, the hollow vessel 1 has a shape in 
which the outer shape is cubic and a large circular hole 

0 is formed in the center, as shown. By making use of 
this circular hole O, a cooling fan of a radiator can be 
attached to the hollow vessel 1 , and the hollow vessel 

1 makes up the fan shroud body 3. Namely, th hollow 
vessel 1 is adapted to be used jointly as a protector 
which is the fan shroud installed around the cooling fan 
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of the radiator. The shroud body 3 is appropriately pro- 
vided with screw holes B for attaching this fan shroud to 
an unillustrated mating member, a fan attaching guide 
hole P, ribs R for improving the efficiency of the fan, 
guides, and the lik (see Fig. 14). 
[0042] In the fan shroud body 3 shown in Fig. 1 , a hoi- 
low cylindrical communicating pipe 4 is attached to a po- 
sition close to an upper end of the side plate portion le 
by one-piece molding during blow molding. The commu- 
nicating pipe 4 in this case has a shape in which it is 
bent in an L-shape. To obtain necessary performance 
and the like, the communicating pipe 4 can be molded 
as a separate piece, and can be assembled in post- 
processing. Reference numeral 12 denotes a hole for a 
communicating hole formed in the side plate portion le 
corresponding to a proximal end portion of the commu- 
nicating pipe 4. Reference characters PL denote a part- 
ing line in blow molding. 

[0043] The resonator-integrated fan shroud may be 
formed in a shape such as the one shown in Fig. 2. Fig. 
2 is a perspective view of the resonator-integrated fan 
shroud according to one variation of the first embodi- 
ment in which the resonator-integrated fan shroud 
shown in Fig. 1 is modified. This resonator-integrated 
fan shroud is provided with two large circular holes O in 
which fans for cooling the radiator are accommodated. 
[0044] When the fan shroud body 3 concerning the 
fan shroud is fabricated by blow molding, the plate por- 
tions (the front plate portion la, the rear plate portion 1 b, 
the upper plate portion 1c, the bottom plate portion 1d, 
the left and right side plate portions le and 1f, and the 
cylindrical plate portions 1g and Ih) with the predeter- 
mined thickness t (see Fig. 9) are formed from the pari- 
son so as to form the hollow vessel 1 . Further, during 
the blow molding of the hollow vessel 1 (it is, of course, 
possible to employ a method using vibrational welding, 
thermal fusion, or the like in post-processing) , upper 
and lower central portions of the parisons of the hollow 
cylindrical plate portions 1g and Ih are pushed and 
pressed while forming partition walls 11, and are fused 
to parison portions opposing thereto. Crushed portions 
18 which have been fused and joined are located at two 
portions in upper and lower positions (four portions in 
total) of each of the two hollow cylindrical plate portions 
1g and 1h. The fan shroud body 3 is divided into three 
partitioned hollow chambers S,, S 2 , and S3 by the for- 
mation of the partition walls 1 1 and the crushed portions 
18. It should be noted that, in Fig. 2 (similarly in Figs. 6 
and 8), the crushed portions 18 are illustrated by hatch- 
ing to facilitate an understanding. 
[0045] The communicating pipes 4 are respectively 
attached to positions on the upper plate portion 1c cor- 
responding to the three hollow chambers S t , Sg, and S3 
by one-piece molding with the fan shroud body 3. The 
holes 12 are necessarily formed at the joints between 
the hollow chambers Sg, and S 3 and the communi- 
cating pipes 4 by blow molding, allowing the hollow 
chambers S and the communicating pipes 4 to commu- 



nicate with each other. The hollow chambers S in Fig. 2 
respectively serve as resonance boxes forthe resonator 
2. If the capacities of the three hollow chambers S 1f S2, 
and S3 are made different, the hollow vessel 1 (resona- 
5 tor 2) having three resonance frequenci s can be 
formed. 

[0046] Meanwhile, the shape of the hollow vessel 1 is 
such as to form the fan shroud body 3 which makes it 
possible to incorporate two fans, thereby forming the 
10 resonator-integrated fan shroud. 

[0047] In addition, the resonator-integrated fan 
shroud may be also formed as the hollow vessel 1 hav- 
ing a hollow interior, as shown in Fig. 3. Fig. 3 is a per- 
spective view of the resonator-integrated fan shroud ac- 
ts cording to another variation of the first embodiment in 
which the resonator-integrated fan shroud shown in Fig. 
1 is modified. 

[0048] Necessary equipment and the like are installed 
around the fan shroud, and there are cases where there 

20 is a portion 1 9 where the depth D of the fan shroud body 
3 cannot be made large. This resonator-integrated fan 
shroud is designed to cope with such a case, and the 
depth E is made small where the necessary equipment 
and the like are present, while the depth of the remaining 

25 portion is set as the depth D (D > E). Further, in a case 
where it is impossible to obtain a resonator capacity 
commensurate with the frequency to be attenuated, the 
hollow vessel 1 is jutted out in a direction in which space 
can be secured, e.g., in a lateral direction, so as to se- 

30 cure a necessary capacity 14, thereby reducing the 
noise. If an empty space is available around the fan 
shroud, the shape of the hollow vessel 1 is deformed to 
make effective use of the empty space. The communi- 
cating pipe 4 is formed by a short pipe, and is provided 

35 on the right side plate portion 1f in Fig. 3. The other ar- 
rangements are similar to those of the resonator-inte- 
grated fan shroud shown in Rg. 1 , and a description 
thereof will be omitted. The same reference numerals 
as those in Fig. 1 denote identical portions or corre- 

40 sponding portions. 

[0049] In addition, the resonator-integrated fan 
shroud may be formed in a shape such as the one 
shown in Fig. 3. Fig. 4 is a perspective view of the res- 
onator-integrated fan shroud in which an upper half por- 

45 tion of the fan shroud is formed as the hollow vessel 1 
so as to be used jointly as the resonator 2. A lower half 
6 of the fan shroud is formed as a separate piece, the 
hollow vessel 1 formed by blow molding is used as the 
resonator 2, and the hollow vessel 1 is made to carry 

50 the shroud body 3 of the upper half of the fan shroud. 
[0050] Fig. 5 shows a resonator-integrated fan shroud 
in which the resonator-integrated fan shroud shown in 
Fig. 4 is further developed, and during the blow molding 
of the hollow vessel 1 , both upper corner ends of parison 

55 are crushed to integrally form attaching portions 1 5. Ref- 
erence numeral 1 51 denotes a hole for attaching th fan 
shroud to a mating member. The other arrangements of 
the resonator-integrated fan shroud in Figs. 4 and 5 are 
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similar to those of the resonator-integrated fan shroud 
shown in Fig. 1 , and a description thereof will be omitted. 
The same reference numerals as those in Fig. 1 denote 
identical portions or corresponding portions. 

Second embodiment 

[0051] Figs. 6 to 9 are perspective views illustrating 
resonator-integrated fan shrouds each with an air intake 
duct according to a second embodiment of the inven- 
tion. 

[0052] This resonator-integrated fan shroud with an 
air intake duct is one in which the air intake duct 5 is 
further integrated with the resonator-integrated fan 
shroud, such as the one shown in one of Figs. 1 to 5, by 
blow molding. 

[0053] For example, the resonator-integrated fan 
shroud with an air intake duct may be formed as shown 
in Fig. 6. In Fig. 6, the hollow vessel 1 which is parti- 
tioned and formed into two hollow chambers S by blow 
molding is made to function as the resonator 2, and the 
hollow vessel 1 is made to carry the shroud body 3. 
Then, the communicating pipe 4 is attached to the hol- 
low vessel 1 , and the air intake duct 5 is connected to 
the communicating pipe 4 by one-piece molding. 
[0054] The hollow vessel 1 has a lower center cut out 
to form a passage 1 7 for the circular hole O. During the 
blow molding of the hollow vessel 1 , an upper central 
portion of the parison of the hollow cylindrical plate por- 
tion Ig is pushed while forming the partition wall 11 , and 
is fused to a parison portion opposing thereto, thereby 
forming the crushed portion 18 at the same time. The 
fan shroud body 3 is divided into two partitioned hollow 
chambers S 1 and S 2 by the formation of the partition 
wall 11 and the crushed portion 18. The communicating 
pipes 4 communicating with the respective hollow 
chambers S are provided on the upper plate portion 1c 
by one-piece molding, and the other end portions of the 
communicating pipes 4 are set in a state of being joined 
to the air intake duct 5. The air intake duct 5 shown in 
Fig. 6 is arranged parallel to the upper plate portion 1 c, 
and its right end is formed as an intake port 51 , while its 
left end is formed as an air-cleaner-side connecting port 
52. The rectilinear air intake duct 5 having an air pas- 
sage 55 formed therein is made to communicate with 
the hollow vessel 1 through each communicating pipe 4. 
[0055] As shown in Fig. 7, in the resonator-integrated 
fan shroud with an air intake duct, the air intake duct 5 
may be also formed integrally with the communicating 
pipe 4 of the resonator-integrated fan shroud shown in 
Fig. 1. The communicating pipe 4 shown in Fig. 7 is a 
straight short pipe different from the one shown in Fig. 
1 , but the other portion s (those of the resonator-inte- 
grated fan shroud) are similar to those shown in Fig. 1 , 
so that a description thereof will be omitted. The air in- 
take duct 5 with the air passage 55 formed therein has 
a form in which it xtends along the left sid plate portion 
le shown in Fig. 7, and its upper end is formed as the 



intake port 51 , while its lower end is formed as the air- 
cleaner-side connecting port 52. 
[0056] In addition, the resonator-integrated fan 
shroud with an air intake duct may be formed as shown 

5 in Fig. 8. This resonator-integrated fan shroud with an 
air intake duct is formed as the hollow vessel 1 having 
the shape of a box whose lower side is cut away in an 
inverse U-shape, and four communicating pipes 4 are 
formed integrally at predetermined intervals on the up- 

io per plate portion Ic and the left side plate portion le 
shown in Fig. 8. Further, the air intake duct 5 which ex- 
tends along the upper plate portion 1c and the left side 
plate portion le shown in Fig. 8 is formed integrally with 
the hollow vessel 1 and the communicating pipes 4. This 

is resonator-integrated fan shroud with an air intake duct 
is formed by blow molding as the resonator 2 (shroud 
body 3) having a single hollow chamber S as shown by 
the solid lines in Fig. 8. Subsequently, thermal fusion 
tools or the like are pressed in the directions of unfilled 

20 arrows in the drawing in post-processing so as to form 
the crushed portions 1 8 in the same way as in Fig. 1 , 
thereby partitioning the inner chamber into the three 
chambers S 1t Sg, and S 3 . One communicating pipe 4 is 
made to communicate with each of the hollow chambers 

25 s 1 and S3, and two communicating pipes 4 are made to 
communicate with the hollow chamber S2. 
[0057] In addition, the resonator-integrated fan 
shroud with an air intake duct may be formed as shown 
in Fig. 9. In this resonator-integrated fan shroud with an 

30 air intake duct, the air intake duct 5 is attached by one- 
piece molding to a modified article of the resonator-in- 
tegrated fan shroud shown in Fig. 4. The upper half of 
the hollow vessel 1 making up the shroud body 3 is fab- 
ricated by blow molding, but at that tie the upper half of 

35 the hollow vessel 1 is further split into two parts of left 
and right sides. Reference character K denotes a split 
interval between the left and right hollow vessels 1 . 
[0058] The hollow vessel 1 having a hollow interior S 
is fabricated by plate portions with the predetermined 

40 thickness t corresponding to the thickness of a parison. 
If the size of the two hollow vessels 1 is varied, it is pos- 
sible to obtain the resonator 2 capable of attenuating 
different frequencies. Further, the communicating pipe 
4 is formed integrally on the upper plate portion 1 c with 

45 respect to the left and right hollow vessels 1 , and the 
other end of the communicating pipe 4 is integrally 
joined to the air intake duct 5. The air intake duct 5 is 
disposed in parallel to the upper plate portion Ic. Since 
the other arrangements are substantially similar to those 

so of Fig. 4, a description thereof will be omitted. 

[0059] With the resonator-integrated fan shroud and 
the resonator-integrated fan shroud with an air intake 
duct thus constructed, the fan shroud body 3 which is 
conventionally formed in a plate shape is formed as the 

55 hollow vessel 1 , and is jointly used as the resonator 2 
for the air intake duct 5, and this arrangement is ex- 
tremely effective in view of the present situation where 
it is difficult to secure the space for the resonator 2 in 
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the engine compartment for which stepped-up efforts 
are being made for making the space compact. The res- 
onator 2 having a large capacity can be obtained in the 
limited space, and the silencing effect becomes large. 
The resonator-integrated fan shroud and the resonator- 
integrated fan shroud with an air intake duct in accord- 
ance with the invention demonstrate power in the reduc- 
tion of noise in a low-frequency band which can be 
solved only by the inevitable use of the large-capacity 
resonator 2. 

[0060] Since the fan shroud body 3 normally becomes 
large as compared with the resonator capacity, if the hol- 
low chamber S is partitioned and formed into two or 
more chambers, it is possible to reduce the noise in mu- 
tually different low-frequency bands by varying the ca- 
pacities of the hollow chambers, and it is possible to fur- 
ther enhance its effect. It becomes possible to provide 
tuning corresponding to various frequency bands de- 
pending on the method of fitting between the hollow ves- 
sel 1 and the air intake duct 5 and by such as the ad- 
justment of the capacity of the hollow vessel 1 , i.e., the 
resonator 2. Tuning is possible not only for the low-fre- 
quency bands but also for high-frequency bands. 
[0061] Further, since the air intake duct 5 is essential- 
ly disposed close to the fan shroud, the air intake pas- 
sage is favorably prevented from becoming long. 
[0062] In addition, since the shroud body 3 is fabricat- 
ed by the blow-molded hollow vessel 1, and is jointly 
used as the resonator 2, the manufacturing cost be- 
comes lower than the resonator 2 which is convention- 
ally fabricated as a separate piece. The communicating 
pipe 4 and the air intake duct 5 (primary-side air intake) 
can be integrally molded with the hollow vessel 1 , and, 
when so done, the manufacturing cost can be further 
lowered. The number of components decreases, and in- 
ventory control is facilitated. 

[0063] It should be noted that the invention is not lim- 
ited to the ones shown in the foregoing first and second 
embodiments, and various modifications are possible 
within the scope of the invention depending on the ob- 
ject and applications. The shapes, sizes, the number, 
the material, and the like of the hollow vessel 1 , the com- 
municating pipe 4, the air intake duct 5, and the like may 
be appropriately selected in accordance with the appli- 
cation. Although in the first and second embodiments a 
description has been given of only the hollow chamber 
S which is partitioned and formed into one to three 
chambers, it goes without saying that the hollow vessel 
1 partitioned and formed into a greater number of cham- 
bers may be used as the resonator 2, and the hollow 
vessel 1 may be formed as the shroud body 3. Although 
the hollow vessels 1 shown in Figs. 1 to 9 have shapes 
in which the fan attaching hole or holes O are open in a 
cubic body, their shapes are not limited to the same. In 
addition, although the resonator-integrated fan shroud 
and the resonator-integrated fan shroud with an air in- 
take duct in accordance with th embodiments are fab- 
ricated by blow molding, the invention is not limited to 



the same, and they may be fabricated by assembling 
component parts fabricated by, for instance, injection 
molding or the like. 

5 Third Embodiment 

[0064] Figs. 1 0 to 1 3 are diagrams illustrating a reso- 
nator-integrated fan shroud according to a third embod- 
iment of the invention. Fig. 10 is an exploded perspec- 

io tive view thereof, Fig. 11 is an overall perspective view 
thereof, Fig. 12 is a cross-sectional view of a state in 
which a fan shroud body and a cover member are joined 
and fixed, and Fig. 13 is a perspective view of the res- 
onator-integrated fan shroud according to a variation of 

is the third embodiment. 

[0065] In this resonator-integrated fan shroud, a pair 
of cover members 106 each formed in the shape of a 
vessel and having one side formed as an opening 1 06a 
are fitted to a side wall of a fan shroud body 1 03 fabri- 

20 catedby injection molding, blow molding, or the like, and 
the respective members are integrated and formed into 
hollow shapes. Then, these hollow boxes 1 01 are used 
as a resonator 102. This resonator-integrated fan 
shroud is provided with two hollow chambers S 1 and S 2 . 

25 [0066] The resonator-integrated fan shroud has the 
fan shroud body 103 and the cover members 106. 
[0067] The fan shroud body 1 03 is a surrounding plate 
installed around a cooling fan of a radiator. Here, the fan 
shroud body 103 is a frame member forming an upper 

30 half portion of the fan shroud, and has a base plate 1 31 , 
left and right plate portions 1 03e and 1 03f, and an upper 
plate portion 103c, as shown in Fig. 10. 
[0068] The base plate 1 31 is a plate-shaped member 
whose lower edge is cut away in a semicircular shape, 

35 and a relatively wide and smooth surface is secured for 
it. An upper half portion of a fan 170 is disposed in this 
cut-away semicircular hole O v The plate-shaped left 
and right plate portions 1 03e and 1 03f and upper plate 
portion 1 03c of predetermined widths are formed by be- 

40 jng bent orthogonally with respect to the base plate 1 31 
at left and right side edges and an upper edge portion 
of the base plate 131 so as to protect the fan 1 70 and 
secure mechanical strength. The shroud body 1 03 is ap- 
propriately provided with screw holes B for attaching the 

45 fan shroud body 1 03 to an unillustrated mating member, 
a fan attaching guide hole P, ribs R for improving the 
efficiency of the fan, guides, and the like (see Fig. 14). 
[0069] A half-split tubular portion 134 is formed up- 
rightly at a position close to the right-hand side on the 

so upper plate portion 103c of the fan shroud body 103 
shown in Fig. 10. A base plate portion 311 contiguous 
to proximal edges of the half-split tubular portion 134 is 
curved such that this side thereof in the drawing be- 
comes convex in such a manner as to surround the hatf- 

55 split tubular portion 134. The cover members 106 are 
respectively fitt d to a rear surface of the base plate at 
two positions and are joined thereto. However, as shown 
in Fig. 12, a protrusion 1 33 where a portion correspond- 
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ing to the peripheral edge of the opening of each cover 
member 106 is built up by a predetermined height is 
formed. The two hollow boxes 101 are formed by re- 
spectively joining and fixing the cover members 106 to 
the two protrusions 133 by welding or the lik . 
[0070] It should be noted that, in the third embodi- 
ment, the rear surface of the base plate (or the rear sur- 
face of the fan shroud body 1 03) refers to the rear sur- 
face of the base plate 31 (the fan shroud body 1 03) with 
respect to a radiator 1 78. An unillustrated radiator is dis- 
posed on the lower left-hand side of Figs. 10 and 13, 
and the surface of the base plate 131 opposing thereto 
is a front surface of the base plate 131, and the opposite 
surface is the rear surface of the base plate. Similarly, 
the surface of the fan shroud body 1 03 opposing the ra- 
diator is its front surface, and the opposite surface is its 
rear surface. 

[0071] The cover member 106 is a vessel-shaped 
member having one side formed as the opening 106a. 
In the third embodiment, two cover members 106 are 
used in Fig. 10, and each cover member 106 forms a 
box-shaped vessel whose one side is formed as the 
opening 106a by means of a rear plate portion 106b at 
an innermost position in the drawing, an upper plate por- 
tion 106c, a bottom plate portion 106d, a left plate por- 
tion 1 06e, a right plate portion 1 06f , and a slanting plate 
portion 1 06g. The cover member 1 06 has its surface on 
this side in the drawing open. 

[0072] A half -split tubular portion 1 64 is provided on 
the upper plate portion 106c of the right-hand cover 
member 106 at a position corresponding to the afore- 
mentioned half-split tubular portion 134 in a mutually op- 
posing manner. If the half-split tubular portion 164 is 
joined to and integrated with the hatf-split tubular portion 
1 34 so as to be combined in a state in which the opening 
106a of the right-hand cover member 106 is oriented 
toward the wall surface of the base plate, the half-split 
tubular portions 164 and 134 form a hollow cylindrical 
portion, and at the same time the hollow box 101 with 
its interior formed as a hollow S is formed by the cover 
member 1 06 and the fan shroud body 1 03 (Fig. 11). This 
hollow box 1 01 can be used as a resonance box of the 
resonator 1 02, and the hollow cylindrical portion serves 
as a communicating tube 104 allowing an unillustrated 
air intake duct and the hollow box 101 to communicate 
with each other. On the upper plate portion 106c of the 
left-hand cover member 106 shown in Fig. 15, a com- 
municating tube 1 04 formed of a hollow cylindrical short 
pipe communicating with the interior of the vessel is in- 
tegrally formed with the cover member 1 06 from the out- 
set. As for the left-hand cover member 1 06 as well, if it 
is joined to and integrated with the fan shroud body 1 03 
in a state in which its opening 106a is oriented toward 
a predetermined wall surface of the base plate 131 , the 
hollow box 1 01 with its interior formed as the hollow S 
is formed by th cover member 1 06 and th fan shroud 
body 103. 

[0073] A joining portion 161 at a peripheral edge of 



the opening of the cover body 106 for being joined and 
fixed to the fan shroud body 1 03 is slightly protruded, as 
shown in Fig. 12, thereby facilitating the joining opera- 
tion such as welding or the like. As the joining portion 
161 at the peripheral edge of the op ning 106a of the 
cover member 106 and the protruded portion 133 are 
made to abut against each other, thereby positively seal- 
ing the opening 106a. It should be noted that, in Fig. 10, 
the opening 106a and its surrounding portions are illus- 
trated in a simplified form, and a detailed illustration of 
the joining portion 161 is omitted. 
[0074] A drain hole is appropriately formed in the bot- 
tom plate portion 106d, as necessary. The drain hole 
can be formed in post-processing, or may be also 
formed as a blow hole during molding. By providing the 
drain hole 163, water which entered the interior of the 
resonator 102, i.e., the hollow vessel 101, through an 
air intake duct and condensed water can be smoothly 
drained outside the system. 

[0075] In the resonator-integrated fan shroud in ac- 
cordance with the invention, the fan shroud body 103 
and the cover members 106 are molded in advance as 
separate pieces, and the respective members are joined 
and integrated later. An empty space can be secured 
around the fan shroud even in a narrow engine compart- 
ment. Accordingly, the hollow boxes 101 for the resona- 
tors are formed so as to allow the fan shroud body 1 03 
to form portions of the resonators 102. Effective use is 
made of the vacant space on the rear surface side of 
the base plate of the fan shroud body 1 03, and the base 
plate 131 is made to play a partial role of forming the 
resonator 102, thereby making maximum use of the 
space and effecting a reduction in the cost. 
[0076] In addition, with this resonator-integrated fan 
shroud, the hollow box 1 01 may be formed either on the 
rear surface or the front surface of the base plate 131 , 
and may be formed as shown in Fig. 13, for example. 
Although, in Figs. 1 0 to 1 2, the cover members 106 are 
joined to and integrated with the rear surface of the fan 
shroud body 103 (base plate 131) to form the hollow 
boxes 101, the hollow box 101 in this case is provided 
on the front surface of the base plate 31 , as shown in 
Fig. 13. Not only the base plate 131 of the fan shroud 
body 1 03 but also the upper plate portion 1 03c and the 
right plate portion 103f also constitute portions of the 
hollow box 101. 

[0077] In the same way as in Fig. 1 0, the cover mem- 
ber 106 forms a box-shaped vessel whose one side is 
formed as the opening 106a in which this side thereof 
in the drawing is open by means of the rear plate portion 
1 06b at an innermost position in the drawing, the upper 
plate portion 106c, the bottom plate portion 106d, and 
the left and right plate portions 106e and 106f (Fig. 13). 
However, widths of the upper plate portion 1 06c and the 
right plate portion 106f (the left plate portion in the ex- 
ploded perspectiv view in Fig. 13) are smaller than 
widths of the bottom plate portion 1 06d and the left plate 
portion 106e (the right plate portion in the exploded per- 
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spective view in Fig. 13) so that the hollow box 101 can 
be formed by being joined and fixed to an upper right 
corner of the fan shroud body 103. When joining is ef- 
fected with the opening 6a of the cover member 1 06 ori- 
ented toward the wall surface of the base plate 131 of 
the fan shroud body 103, the peripheral edge of the 
opening 1 06a of the cover member 1 06 can be brought 
into contact with the base plate 131 , and the peripheral 
edge of the opening of the cover member can be made 
to abut against side edges of the upper plate portion 
103c and the right plate portion 103f. 
[0078] When the cover member 106 and the fan 
shroud body 103 are joined and integrated, the hollow 
box 1 01 serving as the resonator 1 02 is formed, and at 
the same time the half-split tubular portion 1 64 fixed up- 
rightly on the upper plate portion 1 06c of the cover mem- 
ber 106 forms a hollow cylinder in cooperation with the 
half-split tubular portion 1 34 fixed uprightly on the upper 
plate portion 103c of the fan shroud body 103, thereby 
forming the communicating pipe 104. An open end of 
the communicating pipe 1 04 is connected to an unillus- 
trated air intake duct, and the communicating pipe 1 04 
allows the air intake duct and the resonator 1 02 to com- 
municate with each other. It should be noted that, in Fig. 
1 3, the protruded joining portion 1 61 and the protrusion 
133 such as those shown in Fig. 12 are not provided. 
The other arrangements are similar to those of the res- 
onator-integrated fan shroud shown in Figs. 1 0 to 1 2, so 
that a description thereof will be omitted. 
[0079] With the resonator-integrated fan shroud thus 
constructed, since a portion of the fan shroud body 1 03 
is jointly used as it is as a portion of the hollow box 1 01 
so as to form the resonator 1 02 for the air intake duct, 
it is possible to make use of a narrow vacant space 
around the fan shroud body 103. This arrangement is 
extremely effective in view of the present situation 
where it is diff cult to secure the space for the resonator 

1 02 in the engine compartment for which stepped-up ef- 
forts are being made for making the space compact. By 
making use of the base plate 1 31 of the fan shroud body 

103 which occupies a relatively large area, it is possible 
to fabricate the resonator 1 02 having a large capacity, 
and the silencing effect becomes large. The resonator- 
integrated fan shroud in accordance with the invention 
demonstrates power in the reduction of noise in a low- 
frequency band which can be solved only by the inevi- 
table use of the large-capacity resonator 1 02. If the hol- 
low chamber S is partitioned and formed into two or 
more chambers, it is possible to reduce the noise in mu- 
tually different low-frequency bands by varying the ca- 
pacities of the hollow chambers S, and it is possible to 
further enhance its effect. It becomes possible to pro- 
vide tuning corresponding to various frequency bands 
by such as the adjustment of the capacity of the hollow 
vessel 101, i.e., the resonator 102. Tuning is possible 
not only for the low-frequency bands but also for high- 
frequency bands. 

[0080] Further, since the air intake duct is essentially 



disposed close to the fan shroud, the air intak passage 
can be favorably made short. 
[0081] In addition, since a portion of the shroud body 
103 is jointly used as the resonator 102, the manufac- 

5 turing cost becomes lower than the resonator 1 02 which 
is conventionally fabricated as a separate piece. The 
communicating pipe 104 and a portion of the air intake 
duct (primary-side air intake) can be integrally molded 
with the hollow vessel 1 01 , and, when so done, the man- 

10 ufacturing cost can be further lowered. The number of 
components decreases, and inventory control is facili- 
tated. 

[0082] It should be noted that the invention is not lim- 
ited to the disclosure of the foregoing embodiment, and 

is various modifications are possible within the scope of 
the invention depending on the object and applications. 
The shapes, sizes, the number, the material, and the 
like of the hollow vessel 101 , the fan shroud body 103, 
the communicating pipe 104, and the like may be ap- 

20 propriately selected in accordance with the application. 
Although in the embodiment a description has been giv- 
en of only the hollow chamber S which is partitioned and 
formed into one or two chambers, it goes without saying 
that the hollow vessel 1 01 partitioned and formed into a 

25 greater number of chambers may be used as the reso- 
nator 1 02, and the hollow vessel 1 01 may be formed as 
the shroud body 103. 

[0083] As described above, the resonator-integrated 
fan shroud and the resonator-integrated fan shroud with 

30 an air intake duct in accordance with the invention make 
it possible to install the resonator contributing to the re- 
duction of noise in a low-frequency band without taking 
up much space for installing the resonator and without 
making the intake passages long, and are extremely 

35 useful for the engine compartment for which stepped- 
up efforts are being made for making the space com- 
pact. 

40 Claims 

1 . A resonator-integrated fan shroud comprising a hol- 
low vessel defining a hollow chamber used as a res- 
onator, wherein the hollow vessel is arranged to 

45 form a fan shroud body. 

2. The resonator-integrated fan shroud according to 
claim 1 wherein the hollow chamber is partitioned 
into a plurality of hollow chambers. 

50 

3. The resonator-integrated fan shroud according to 
any one of the preceding claims further comprising 
a communicating pipe to be connected to an air in- 
take duct, the communicating pipe integrally formed 

55 with the hollow vessel. 

4. The resonator-integrated fan shroud according to 
any one of the preceding claims wherein a drain 
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hole is formed in a bottom portion and/or a lower 
side portion of the hollow vessel. 

5. The resonator-integrated fan shroud according to 
claim 1 further comprising: 

a communicating pipe integrally connected to 
the hollow vessel; and 

an air intake duct integrally connected to the 
communication pipe. 

6. The resonator-integraged fan shroud according to 
claim 5 wherein a drain hole is formed in a bottom 
portion and/or a lower side portion of the hollow ves- 
sel. 



7. The resonator-integraged fan shroud according to 
claim 6 wherein the hollow vessel is molded by blow 
molding. 

8. The resonator-integrated fan shroud according to 
claim 7 wherein the hollow chamber is partitioned 
into a plurality of hollow chambers. 



9. A resonator-integrated fan shroud comprising: & 
a fan shroud body; and 

a cover member formed in a vessel shape and 
having an opening in one side, the cover mem- 
ber joined to and integrated with the fan shroud 30 
body to cover the opening of the cover member 
and to form an hollow chamber by the cover 
member and the fan shroud body, 
wherein the hollow chamber is used as a reso- 
nator. 35 



10. The resonator-integrated fan shroud according to 
daim 9 further comprising a communicating pipe to 
be connected to an air intake duct, the communica- 
tion pipe integrally formed with the hollow chamber. 40 

1 1 . A resonator-integrated fan shroud comprising a fan 
shroud body containing at least one chamber which 
functions as a resonator. 

45 
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FIG. 9 
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FIG. 11 
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FIG. 12A 
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FIG. 15 
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